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AGO Change management advisory group Kenneth Swope
AG2 Implementation Forum Paul van Exel
PPC Policy & planning committee Kenneth Swope
Qc Quality committee Hikmet Hussain
WG3 Qil, gas, process, and power Paul van Exel
WG 8 Manufacturing process and management information TC 184/SC4 - Anne-Frangoise
TC 184/SC5 Cutting-Decelle
WG 11 Implementation methods and conformance David Loffredo
WG 12 STEP product modeling and resources Keith Hunten
WG 13 Industrial data quality Tim King
WG 15 Digital manufacturing Martin Hardwick
JWG 18 Formats for visualization and other derived forms of product data TC Soonhung Han
184/SC4-TC 171/SC 2-JTC 1/SC 24
WG 21 SMRL validation team Keith Hunten
WG 22 Reference data validation team Nils Sandsmark
WG 23 Vocabulary validation team Tim King
JWG 24 Product Properties and classes and their identification Hiroshi Murayama
../ ISO TC184/SC4 Japan National Committee -

ISOITC 184/SC 4EBIOBE %L
Active Work in ISO/TC 184/SC 4

\
" ‘_0\90‘5
p.d.\"e
- 1SO 159264 (40.99) A2
. ISO 159266 (20.20)
- 1SO 15926-10 (40.99) Product Product
* 180 15926-14 (20.20) CRGahavon Libraries - 1SO 13584
using ISO 22745
Data quality — ISO 8000 AN e T
1SO 10303-1 (30.99) Framework

« IS0 10303-15 (20.00)
= 180 10303-16 (20.00) /
« IS0 10303-17 (20.00)
« IS0 10303-59 (20.00) I

Oil and Gas - ISO 15926 Factory
Interfaces

Product characteristics from ISO 22745 180 15531

= ISO 10303-113 (40.00) Product Definition data ISO 18629
= IS0 10303-209 (10.99) I1SO 18876

ISO 10303-210 (20.00) s sl o 88 150 18828

ISO 10303-235 (50.20)
ISO 10303-238 (20.00)
ISO 10303-239 (20.00)
ISO 10303-242 (40.93)
ISO 10303-243 (30.99)

ISO 23247 (20.00)

Digital Twin manufacturing
framework

/ Industrial terminology using I1SO 22745

ISO 8000-63 (40.99)

SMRL V8.0 {
ISO 8000-64 (20.00)
+ ISO 14306 ed3 proposed ISO 8000-65 (20.00)
= 115023301 (20.00) Living Lab: Jira & Git hosted by ISO - 1SO 8000-66 (20.00)

STEP Geometry services

Living Lab: URL mapping on iso.standards.org + IS0 8000-81 (20.00)
STEP Extended Architecture = 180/:8000-116 (40.60)

13 May, 2019 SOMC 184/SC 4 Industrial Data 6
— From “Smart Manufacturing in International Standards”, Kenneth Swope (SC 4 Chair), 2019 -
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PDF STANDARDS
xmp |
A =__ (ISO 16884)
T _ PDF/A
(ISO 19005)
XFDF
(ISO 19444)
| PDF 1 _ PDF/E
(ISO 32000) (IS0 24517)
ECMAScript |~
(IS0 21757)
PDF/UA
(IS0 14289)
e PRC
DMK 150 14739)
Supporting Standards Derivative Standards

| I1SO TC1848:

I STEP in 3D pdf

NEW 3D FORMATS FOR PDF

* RichMedia annotations conforming to STEP AP242

— Technical specification modified to add STEP as Rich Media Annotation
* Previously added as 3D Annotation
+ Changing to Rich Media Annotation should all derivative standards (such as PDF/A) to inherit
the changes without need for republication
* Out for ballot now, discussed in December meeting
— Two proof of concepts developed for 3D annotation version of PDF/STEP
* ITlI —validation
= 3D PDF Consortium — Acrobat plug-in to create/open/save/export

— Next step is to modify Acrobat proof of concept for Rich Media Annotation

BT /10y SR 2
FLLLKERICRITEE (ISO/TC 171/sc 2)

| ISO TC 1848 /ST BOthiplenany meetingsi &kt &/
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QIF Application Areas

Statistical CAD and
process control PMI data
using QIF

Features

Measurement Chalaqerisii(s

resuit data F Libra

5

ISO/DMIS 5.3

is fully linked to

QIF
Measurement
templates,
macros, and

4 best practices

Bill of Characteristics
("what®) and
Measurement Plan
(*how”) data

2

Create measurement rule templates. (e.g., If a Surface
Profile tolerance value is less than x, then use a CMM
method with at least y number of point/sq.in.)

: “Why QIF matters” @MBE Summit 2019




Features & Characteristics

1 4

www.Ql FStand-éFas.Grg

Characteristics

Characteristic

Tha fiimda
i< ruriva

behind QIF:

Perpendicularity

Features Characteris

TS N
Cylinder Feature ’
—
8 Parallel Planes
' Feature /
2 ) .

Width
Characteristic

Position
Characteristic

QIF D
‘AR DEMT—2ETID

Plane Feature ’

y

tic rE— Features & Characteristics

Characteristic

* CAD geometry is wrapped by Features
» Different concept from CAD
features!
* Sometimes referred to as:
* Tolerance Features
* Metrology Features
* Measurement Features
* Features are referenced by
Characteristics

* Usually, these are GD&T _
sEEH . "Why QIF matters” @MBE Summit 2019
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technology
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Standardization of marine pollution abatement materials,
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structures subject to International Maritime Organization
(IMO) requirements.
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* WG 3: Environmental response (H5RIIIR)
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* WG 4: Management of ship waste (fn_-BEZEY))
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* WG 5: Anti-fouling systems on ships (F552#})
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- HHWG : WG 11 (Ships’ energy efficiency data collection)
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» ISO 23765 Specification for collecting data on ship‘s fuel oil
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GUIDELINES FOR THE

CONTROL AND
MANAGEMENT OF
SHIPS' BIOFOULING

2011 Guidelines for the control and management iha e e e
s e 4 Of ships’™  biofouling to minimize the transfer of EISRNTION
* Bﬁzﬁ&ﬂh @qug invasive aquatic species, (Resolution g - ﬂ
MEPC 207 (62). Lt e
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ISO 21716

Ships and Marine Technology — Bioassay Methods for Screening Anti-
fouling Paints—

ISO/PRF 21716-1:2020(E)
ISO TC 8/SC 2 2020-09
Secretariat: ANSI

Pa rt 1 Gene ra] Req u I reme nts Ships and marine technology - Bioassay methods for screening anti-fouling paints.— Part1:
Pa rt 2 BaI’I"IaC]eS General requirements
Part 3: Mussels

ISO/PRF 21716-2:2020(E)
ISO TC 8/SC 2 2020-09
Secretariat: ANSI

Ships and marine technology — Bioassay methods for screening anti-fouling paints — Part 2:

NWl P Barnacles
Part 4: Algae—&57p

ISO/PRF 21716-3:2020(E)
ISO TC 8/SC 2 2020-8-7
Secretariat: ANSI

Ships and marine technology — Bioassay methods for screening anti-fouling paints — Part 3:
Mussels

National Maritime Research Institute
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® Review of the 2011 guidelines for the control and management of ships’  biofouling to

minimize the transfer of invasive aguatic species, IMO.

IN-WATER CLEANING WITH CAPTURE
® BIMCO (The Baltic and International Maritime Council) &ICS(International
Chamber of Shipping) (FIMTOXEEERK (2021F18)
» Approval procedure for in-water cleaning companies
* Industry standard on in-water cleaning with capture
MEPC 76/13/2, 2021.

PPR 9/7/3, 2022.
(= /28R BIMCO (==

GLICProcedures to manage materials and T mm——
seawater efﬂuent@?ﬁl@t)‘ﬁﬁ% our-members/publications/industry-

standard-on-in-water-cleaning-with-
capture

Revised guidelines for the control and management of ships’
biofouling to minimize the transfer of invasive aguatic species.

S hn

National Maritime Research Institute

‘-‘Avp
v 3-2. BIMCO®MINndustry standard

The approval certificate of the cleaning company shows that the

following criteria have been tested and fulfilled:

1. KPR ICKDOO%BU EDO~NYDOOD 7O YDk
(BRZFEI0=—nBRICKD)

2. HOKISHRMBODEE/ WIBDRIE ORAMRER : QO%L,{L (%TEJ:E)

Debris

Processing QHEKPORIIAIMEDO5%H 1 Oum (ESD:

BB
@Iu\l%tlj].],\\ BE/%ﬁJ%FF/E <D.IR

11.2 Management of materials and seawater effluent

National Maritime Research Institute
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JROTOD7AIICEDSKIRI Y POERSINDIREREE
Risk profile category HESROMERERZ ARG R&MHEE (Contingency measures) (2%
BB, VRINFA—2DERE, REFXTO
HERRE (F): MEICK31RE)
Low risk [12—18% A [EWFERORIDIMED HXX 7 BUANICERES
TW3TY7) AFSOBAE L & 1l & A7
BE. 6—124 B[]
High risk [0—44 B [£WBR ORI DIMED 50-4 4 A LINICEHE
GRYIBAFSE 1 AFS (352 o | 5 o s S 00 54 SN
ALEVLIY7)

Table 1, PPR 10-5-1. Annex

[T ™

National Maritime Research Institute

BREXIRIT) PICEET DEEREZM I DICHDOHBRE Table 2, PPR 10-5-1. Annex
i SERE 2oR779UvY EREESSE
wEmEE (BRE

0 No fouling.

KEIETLRIESR, KAICBEOEYFER L,
Light microfouling.

) [Proactive cleaning %32 : GLICRE#H S /- AIEAEEA
g iR o BIRE L U b EWFRPERNOBEAD 4 L RITOBA]
EESRO ki ER AR A,
—— - PEa

ERCEEAN R R RV, KEBDO—EE /I
EENTA AT 7T v IHE,
Light macrofouling.
BEOYA o077 o eEnvsny s 1715% of surface
Ty TNy F, SBIBEYHF CRIEICRIBERT],
Medium macrofouling.
BEOYA(/OT Fo YO EE o~ 0y » 16-40%of surface  Reactive cleaning with capture %332 : GLIc#E =,
VYT T HEE, REBIRES COMPME6-125 BlICEHT 5 = & AL,
Heavy macrofouling. [AFSAELCLILLTWEBAE, FI54 Ry sTOXYT
KERSY FEFRAEHRT 0775 vy, 41-100% of surface F Y REAFSOBEEM & HR, ]

Reactive cleaning with capture Z#£32 : GLIZ#HE,

H .
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PMEE L. Z2ORIBETDCETEUDLENSEIR,

« DIV, EMZELH. —HA., FHEOETJrS5X

Yk, BB, hP, ZOMOREDNE. BB, B
Biofouling FEEME. ABDOBICEZ2D (Visble to the
human eyes) ABTCHERERZHMEEDBEAEZZIEIIO
:—ﬂﬁCDEEMl]o

— Microfouling —— - &, H&. M. REBNEEORBEEmD
251 LBEEEIENBEMRIE (Biofim) ZHML
THLET BLEMSHE. 220
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R DFEFAIC DN T

JOPDT 1 TH% (Proactive In-water cleaning system)

TEHIZBiofimDiRZE

In-water cleaning

)P 05 1« T¥%% (Reactive In~water cleaning system)

MacrofoulingfFz (752 EEUN : KPEEII RSA Ry D)

Ly T
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et
JOPO5F 1 THE  (Proactive In-water cleaning system)

o

»

Heavy microfouling®®macrofouling stagell 75 BaiCFFRZS
EUEIBIC K DIEZRNADZEDY X —IDH1E

/iEI*ZKj:)(bROV@}EB U \EEB1$9}‘$&O)$E§%D\D VD I\ EE\:%HR ‘O s https://[www.jotun.com/ww-en/industries/solutions-
o and-brands/hull-skating-solutions/overview

BORANERNETTE (VI RIS, Water jet. F2ld :

QIE%EEQCDDZU_-A) National Maritime Research Institute e

UPDT 1 TKp¥EFE (Reactive In-water cleaning sy_st?q))

Debris -‘;

Processing

® 1MIBBYS micro- and macrofouling MRz,

o KPIREERERFBEDRBRICE DN TEESNDHAS.

o AFCIBIEDMR/INRIL. AFCEBBRMEDHDHH Y T AfEH,
® FTFPIABDLZEETER.

® Visible’Xbiofouling =Rz : SBEEL1 ZEZEMK [and no more
than 1% coverage of living macrofouling] »

https://techullclean.com/techullclean-

® KPFBPHECTIE RS By DB TOIBICHOREED (£, = services-technology/ e
BE. MPs% : 7\(at$§&?§9‘q3) DL, National Maritime Research Institute




1. Deviation from AFS
specifications (e.g.
- Speed, salinity

YR R
tROBEE

temperature)?

2. Deviation from AFS
maintenance
[service regime?

3. Deviation from
regular proactive
cleaning or necessary
re-active cleaning?

AFSE (i
DBENE

4. Extended idle time
(with no subsequent
cleaning?)

Performance loss as
" per PM
> 6 AFS damage

7. Downtime/
malfunction of MGPS
or clean hull
measures?

R Exceeding expected
me of AFS

1) ZDlowDIBE

RE
Low risk
<=12sH

RE
> High risk

<=4 H
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Y
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4-1. KPFHERICEET DISONEE:=

GLOER, BEFRRICEDELEBE

FTRIESR

C[H!

Clean Hull Initiative

CHI (/)LD xT—)

, Prof. Mario Tamburri, Univ. Maryland
N= (@] (ﬂi) Center for Environmental Science
‘e
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R ” N IWC technology and Science/research
Shipping industry Port authorities Coating industry Service providers institutions Others

Port of

1@\
Af- HIOUN | 2, |
© HEMPEL

“ Hapag-Lloyd AkzuNobeD"/:'

S0LSTAD| DFFSHORE c i-tech o HullWiper LimnoMar w = 4 Royal
. 5 % ) HaskoningDHV
7D \\j T 9 "@ﬁ\‘%fﬁﬁ Stolt Tankers ‘:‘l A% . &° 0
DNV SEA . Horida fnsitute
. 2021 (—— 7’[:' \\J“ T \ RBBOTICS § of Technology
EE = 0 ‘E‘L‘HW‘J LPG 0 (na.n_nmmm)
A2 — b Y- )
+ Bellona#@ & Jotun
EDHTH

Clean Hull Initiative

CLEANTILISEA

https://bellona.org/projects/clean-hull-initiativ

Proactive cleaningZ=Xi® & 9 D2E¥ERTE

S hn
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48 4-3. /)L T —I2ERE (SO 6319)

\-fLV" gl

HFRISOREZH | I1ISO 6319 (Ships and marine technology - Marine

environment protection - Methods for performance and
documentation of proactive hull cleaning

(Rofae ONBIFI:ANT - BFIRIBIRE - TOP DT « TR iAE2OERENE
1EDFIE)

R :
- TJOPOT 1 TBEMESEETE
« ZyFITUPOFRICDONTIIERS L
) [SO/TC8/SC2/WG13IC THE:ERA
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e 44, KERERDER
84 :

® KPFBDBEICHBIRET -5 (BLUBHMEDOULANIL) B, RELSN
ERZRRMCE DSBS EZR Y

o fiiAREDIED. HBEYMOHE « D DMFIICXIIH LIZWCY 5T ADBERD
MEREMICRAI DT —IEERK

EFAEEE -
® KPHEBEDINTOIAE (TOP DT« T, UPDT« THEWrI)
® IXT
> Lo MARBAOO -T2y +
> KOEMBTROZy FITUPRNEESY —ILE
o FUBRBHMMOMEIE. WIE, EE
o MEEEEDIRIBIIEEN, BROIFBOEEXIBDHIRICEAD,

Prof. Mario Tamburri, Univ. Maryland Center 73'( R=SA1 \/5—% &
for Environmental Science

- Guidelines for Testing Ship Biofouling In-Water Cleaning Systems)

RBESNTNDINB

R Mo [E3CES) G 202008

Guidelines for Testing
Ship Biofouling In-Water Cleaning Systems

26 October 2022

MM.\U ANCE
FOR (0, AL
TECHNOLOGIES
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S

FTHBISOIRZERF 1 1ISO 20679 (Ships and marine technology - Marine environment protection

« All forms of In-Water Cleaning (IWC) systems (i.e., both Proactive and Reactive systems)

for external ship surfaces.

» The various components or options of multicomponent systems for fouling removal (e.g,

cleaning unit for flat hull surfaces and smaller handheld tools for more complex niche

areas) or effluent treatment (e.g, physical separation for captured solid material and

treatment for dissolved biocides and/or live organisms).

) =5 (3. PPR10/5 RESERE (CES) )

National Maritime Research Institute




4-5, ZDOBiofouling|CRI I SRS

g . SYLBIBIC K BDBERKEEYBOBEICXINT D70
; W GloFouling 551

Lead organ'tions
._‘,.- 'I @
UN

P V@ ess

SURZBNRHERAN HERBE D P Y5+ D BRESES
1§§EL§E ( ﬁ“ 1_)

EMDIRMERE EEFEHHE

EIBAE XTI Executing partners 1Tl

ERNEMEMEICET 22~ for non-shipping industries: s+ e
-

v ORIV LK) (POPSZEHD) :

KIRICRE S DAIREA

https://www.glofouling.imo.org/implementing-partners s
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Yams BIiMCO

FLORIDA W et
TECH

UN organizations and International KIOST KML)
financial Institutions(IFls)

O Eurepenn Bunk 5 ghus

Regional organizations
International environmental NGOs
AC®PS | BILIONA @B '
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S 4-6. The Global Industry Alliance (GIA) for marine biosafety

n\_l,n._vm ’{l

- NGloFouling By S oSl T paN =T

Giobal bncdustry Allisnc

Members

£ HIT &

@ ; ' (¥ Marine Coatings 18
AkzoNobel OANOL CLEANTTISEA .

l
AkzoNobel CleanSubSea
[l Antifouting coatings acturer 4 h I Antif
ntn urer nin A .

nti-fouling coatings manufacturer

n-water cleaning and BloPass

N

"7 ecosubsea =
A\ HullWiper

In-water cleaning Shipping

https://www.glofouling.imo.org/gia
o ha
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5. XEH

o VORI EEMBIEGLICXT T DI’V 3Y | AFS, In-water cleaning

U\__‘}u.vdl _e:

1. fofgRkfirtAztis 2% - /RIIL—T + 1SO021716 YU—-X

y y + ISO 6319. Methods for performance
ISO/TC8/SC2 ‘ and documentation of proactive hull
cleaning by Norway
2. ﬁr’c}ﬂﬁ}iﬁﬁjﬁﬁ%ﬁ%/ﬁ\ 5@%3«% ® EE%%{%E%%E%{E':%?% . ISO 20679: Guide]ines for Testing Ship
WEGR (PR - EERREREERIOVION BE  poea S | ater Cleaning Systems

NEENERIIA FS51AWWG BIMCO (2021). /ndustry standard on in-

_ MO NSRS/ M8 K DyES F DM@ E‘g"éﬁf cleaning.. with capture V1.0, Jan,

[FIZREIR MEPC 76/13/2

In-water cleanin
GIA, GloFouling partnherships & 34 0%
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. b) Kojima et al., Coatings, 9-2, (2019).
[Fi%]
* RARTERER (Mytitus galloprovincialls) gyse o o b sp st o 32 e 4 274
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Flow chart visualizing the biofouling management risk profile and monitoring parameters

Design and
construction,

re-installation of AFS

Suitable AFS ersy
installed in the target afcahas

Tow risk of
targetarea? biofouling

HIGH
target area has
high risk of
biofouling

In operation

Monitoring
Biofouling risk
Parameters

Independent
inspection in
accordance with
schedule in BFMP

Operationin
accordance with
BFMP including

proactive cleaning

(if relevant),
monitoring of risk
parameters and no
indication of
reduced AFS
efficacy ?

—

Biofouling risk
parameters

1. Deviation from AFS
specifications (e.g.
Speed, salinity
temperature)?

2. Deviation from AFS
maintenance
[service regime?

3. Deviation from
regular proactive
cleaning or necessary
re-active cleaning?

4. Extended idle time

(with no subsequent
cleaning ?)

5. Performance loss as
P> per PMS?

—>

6 AFS damage?

CONTINGENCY
MEASURES
ACTION PLAN

Details
in Appendix 1

National Maritime Research Institute

D Mo
7y

3. A WA = HWICAEY)

1: foot

2: root (in byssus ground)

3:stem

4: byssus ground
5: adhesive disk (or plaque)

Side view

ZEHM24FE TCu,0

Number of byssal threads [n]

P

Mass fraction of Cu,0 [%]
Nation

EEE0BMICHENE
RIZRE ISR

=iREERRX
BELBHRE

ECsy: > 20wt%

Kojima et al., PLoS ONE, 11-12
(2016).

al Maritime Research Institute

L

o




Planktonic phase

Larval
release

Nauplius (I-VI)
-~
\
Nauplius I1¥

Juvenile
=N vy 4 é
Side view = E B ML SR

e Bl VWTHEEME
#LED

]
]
]
1
]
1
1 /
Molting to juvenile : / . 2 EHIRG 4SS ¢,
1
4 1
1
1
1
1
1
1

“Physiological
shocking”

Settlement ratio [%]

Swimming
: . cyprid
Attaching and metamorphosing yP
cyprid 6 8 p S
Mass fraction of Cu,0 [%]

Kojima et al., Coatings, 9-2, (2019).
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Sessile phase

Test seawater tank

[Proactive cleaning is used to maintain a clean hull by preventing or minimizing attachment of

biofouling by in-water cleaning at regular frequent intervals and includes hull grooming.]

» Reactive cleaning is a corrective action during which biofouling is removed from a ship’s hull and

niche areas either in-water with capture or in drydock.

National Maritime Research Institute
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® Proactive cleaning includes hull grooming and may be used in order to prevent or minimize the

attachment and growth of biofouling.

For the cleaning to be proactive, any biofouling must be removed before it reaches stage of heavy
microfouling and the macrofouling stage, and before removing attachment of biofouling may result

in damage to or erosion of the paint or coating on the hull.

Proactive cleaning comprises frequent and gentle wiping of the hull or using other hydrodynamic

forces, using divers or remotely operated vehicles (ROVs). Methods include using soft brushes,

water jets or contactless systems.

Proactive cleaning should remove biofouling before it causes a significant reduction in hull performance.
A commonly used industry benchmark of “significant reduction” is 1.5 % reduction in over average hull
performance according to ISO 19030-2.

National Maritime Research Institute

Procedures for proactive cleaning

® Proactive cleaning may include gentle wiping or use of hydrodynamic forces to clean the hull for slime and avoid development into
heavy microfouling and early stages of macrofouling. Such measures are not an alternative to reactive cleaning but may be a
supplement to allow longer intervals between reactive cleaning in relevant submerged hull and niche areas.

® Proactive cleaning without capture should only be used if:
[the proactive cleaning process can inspect and document that the removal of biofouling is not conducted on biofouling
beyond rating 1 in line with Table 2:]
[it is scientifically established and generally accepted that the technology releases less biofouling and waste materials than
the measurable capture rates listed in paragraph 10.16;]
the proactive cleaning technology and AFC is compatible to reduce the risk of damage to the AFC and the potential release of
harmful waste substances to the environment, as specified in paragraph 6.4.2;
the cleaning operation is safe for personnel involved in the activity; and
[the cleaning operation is performed in an area accepted by the relevant authority for this activity.]
Operators undertaking proactive cleaning should be aware of any local regulations or requirements.
Taking note of the operational situation, proactive cleaning, when used, should be carried out at regular intervals of sufficient
frequency to avoid development into heavy microfouling. The proactive cleaning should avoid transfer of invasive aquatic species.
Procedures for proactive cleaning and frequency should be described in the BFMP. All proactive cleaning, including determination
of biofouling level prior to the cleaning, should be entered in the BFRB. Digital reporting tools may be applied for documentation
and the activities of proactive cleaning and should be recorded in the BFRB.

National Maritime Research Institute
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Procedures for reactive cleaning

® Reactive cleaning systems physically remove micro- and macrofouling from the hull and niche areas.
There are various reactive cleaning methods available and more under development as presented in
Appendix 6.

® Reactive cleaning should be conducted based on the inspection results and contingency actions as
outlined in Table 2.

® The reactive cleaning should:
. use a reactive cleaning system that is compatible with the AFC in order to minimize damage of the

AFC;

. be safe for personnel involved in the activity;
. be conducted with the aim to remove any visible biofouling to achieve a biofouling rating <1 [and no

more than 1% coverage of living macrofouling] for the cleaned target area in line with Table 2;

. capture biofouling and waste substances in line with paragraph 10.16 when reactive cleaning is

performed in-water;

. collect biofouling and waste substances when reactive cleaning is performed in dry dock;

10.

1.

National Maritime Research Institute

13. The reactive cleaning should:

.1 use a reactive cleaning system that is compatible with the AFC in order to minimize damage of the
AFC;

. .2 be safe for personnel involved in the activity;

. .3 be conducted with the aim to remove any visible biofouling to achieve a biofouling rating <1 [and no

more than 1% coverage of living macrofouling] for the cleaned target area in line with table 2;

. .4 capture biofouling and waste substances in line with paragraph 10.16 when reactive cleaning is

performed in-water; and

. .5 collect biofouling and waste substances when reactive cleaning is performed in dry dock.

National Maritime Research Institute




w \,I

!\JLVJ- ‘?‘l

10.14 The reactive cleaning should:

suse a reactive cleaning system that is compatible with the AFC in order to minimize damage of
the AFC;

*be safe for personnel involved in the activity;

*be conducted with the aim to remove any visible biofouling to achieve a biofouling rating <1

[and no more than 1% coverage of living macrofouling] for the cleaned target area in line with
Table 2;

capture biofouling and waste substances in line with paragraph 10.16 when reactive cleaning is

performed in-water;

+collect biofouling and waste substances when reactive cleaning is performed in dry dock.

National Maritime Research Institute

[Alternative 1: When in-water reactive cleaning is conducted, every effort should be made to capture any debris which is dislodged
from the ship during the operation. To optimize capture rates, the cleaning and capture technology should be designed for the area to
clean (i.e. flat or curved surfaces). Capture of biofouling and waste substances released from AFC or relevant technology during

reactive cleaning operations should aim to meet the following measurable capture rates:

at the cleaning unit, result in no statistically significant increase in the aquatic environment of total suspended solids, concentrations
of total and dissolved biocides, and microplastic from AFS, in the location where the cleaning takes place during the same time
period;

the cleaning operation should collect dislodged debris using a minimum filtration of 10 ym; and

at the point of effluent discharge, result in no statistically significant increase in the aquatic environment of total suspended solids,
concentrations of total and dissolved biocides, microplastic from AFS, and waste particulate material including organisms in size 210

um (in equivalent spherical diameter).]

National Maritime Research Institute
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[Alternative 2: When in-water reactive cleaning is conducted, every effort should be made to capture any debris which is dislodged
from the ship during the operation. To optimize capture rates, the cleaning and capture technology should be designed for the area to
clean (i.e. flat or curved surfaces). Capture of biofouling and waste substances released from AFC or relevant technology during

reactive cleaning operations should [aim to] meet the following measurable capture rates:

Cleaning and capture methods should not lead to significant increase of concentrations of total suspended solids in the surrounding
ambient water in the location where the cleaning takes place during

cleaning and capture methods should not lead to significant increase of concentrations of dissolved microplastic or biocides from AFS
in the surrounding ambient water in the location where the cleaning takes place during

the cleaning operation should collect at least [99%)] [97%] [90%] (by mass) of the biofouling and waste substances before any
discharge to sea;

the cleaning operation should collect at least [99%] [97%] [90%] of waste particulate material, including organisms in size 210 ym (in

equivalent spherical diameter) of the biofouling and waste substances before any discharge to sea; and

5—{fthe cleaning systems should not release any visual objects to sea or introduce discoloration of the surrounding water.]

National Maritime Research Institute

Recommended procedure defining target area for the inspection

An optimized inspection should be as thorough as practicable.

The main principle is to assign a fouling rating for a section based on the worst fouling identified when inspecting the specific section.

Sub-sectioning and additional inspection in the new sub-sections can be performed to get an extended inspection result.

*A recommended procedure for hull areas:
*For hull areas (excluding niche areas); divide into 9 equally sized hull sections (port vertical side, starboard vertical side and flat
bottom, each divided into front, mid and aft). For each hull section, inspect n x 1 m wide belt from waterline to bilge keel (on verticals)
or from bilge keel to bilge keel (on flats), and report the lowest, highest and most frequent fouling rating (based on Table 2) among
every 1 m? identified along the belts. The length of the inspection belt (n) depends on the size of the section (e.g. 1 per 1,000 m2, but
no less than 1). Location of belt should be determined as a part of preparing the BFMP and should ideally include identifiable hull
feature (e.g. draft marks).

*A recommended procedure for niche areas:
*For each niche area, inspect full area and report the lowest, highest and most frequent fouling rating (based on Table 2) across the 1
mZ2inspected.

When an inspection result does not trigger a cleaning due to low fouling rating, the next scheduled inspection should ensure that the target
inspection areas are extended, meaning more areas should be subject to inspection.

*A recommended procedure for extended inspection of hull areas:
*For a more extended inspection, hull sections can be further divided into 2, 4, 8 or 16 equally sized sub-sections as needed. For each
sub-section, inspect a 1 m wide belt across the sub-section and report the lowest, highest and most frequent fouling rating based
from every inspected 1 m2along that belt.

National Maritime Research Institute
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Does the provision of crew connectivity influence which
shipping company you work for?

Somewhat
8% =

Very Strongly
26%

Strongly
66%

How strongly does it influence you?
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HiFT) Crew Connectivity 2018 Survey Report , futurenautics Ltd. , 2018
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« Connected e

PRREGls Ship Mgmt
* Highly-automated Nt

Ship Operator
*+ Human-centered ﬁ
* Collaboration across compan_uisi !
. Supplier

Zero incident . Engine & Zero Down Time
ioati Ship Gatewa gine
(Nawgatwn Safe & efficient I[l oy power plant Minimum emission
E m : h
IT ™

IT

Vessel Performance N2! [aklance | Engine performance  Condition-based Maintenance |
- . Ship loT
Platform IR
(15019847/8) v, i on
oT . : or
2 -
Continuous
Highly-Automated Navigation improvement Highly-Automated Engine Room
of IT/OT functions
\,
HFr) ISO/TC8/WG10 Ship-shore data communication 15t panel &%} (2019.11)
© 2023. MTI Co., Ltd. All rights reserved. 11

— 103 —




BEY0Y 3. I1SO23807#UEIC DT

octogy Ineina

MigDHEIE

MPERE DT —FEEZ2 R E(L - RIET IO DHEEEE(FRUE
[ZY—MFES—Sa>SRFLRRS 4] [CHIBBRICEDE,
ERAUSENSEREL. BARMETAERRROTZIBIC L DRUSLEERE

“General requirements for the asynchronous time-insensitive ship-shore data transmission”

1S023807

Asynchronous Transmission

Time-insensitive data transmission for non-real time applications

where the timing of senders and receivers may be different
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Time-insensitive data transmission for non-real time applications
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